Error rates of orthogonal frequency division multiplexing (OFDM) signals are considered for system using multichannel reception with maximum ratio combining (MRC) receivers in Nakagami-m fading generated by sum of sinusoidal method using Rayleigh and Ricean channel. The paper also discusses the effect of frequency offsets, nakagami-m parameter m on OFDM systems. Also effect of frequency offset on signal to noise plus interference ratio (SINR) for different SNR values is discussed. A closed form expression for probability of error is derived and theoretical and simulated results are compared for various receivers, frequency offsets.
INTRODUCTION
Due to its robustness against time dispersion in multipath fading channels orthogonal frequency division multiplexing is an important wide band transmission scheme for modern communication systems [1] . In it parallel frequency channels are used to transmit the data which are modulated .This is believed to be used as a standard transmission techniques for various services like fourth generation mobile communication systems, digital terrestrial TV broadcasting etc.Another advantage of ofdm is its relatively simple equalizer at the receiver and its suitability for transmission over multipath fading channel .Different fading models are present that have been used to study wireless communication systems. Most important are like Rayleigh and ricean .When there is no los component between mobile station and base station Rayleigh fading comes to picture when there is a dominant stationary signal component present ,fading envelope distribution is ricean [2] . Recently nakagami distribution has been of great interest because nakagami fading could represent various fading condition in wireless channel [2, 3, 4, 5] . So analysis of nakagami channel is very important. Analysis of OFDM systems in Rayleigh and ricean fading is done in [6] . Maximum ratio combining (MRC) is a special form of general diversity combining, by which multiple replicas of the same information-bearing signal received over different diversity branches are combined so as to maximize the instantaneous SNR at the combiner output [7] .Firstly we mathematically calculated the probability of error for maximum ratio combining receivers for OFDM systems in nakagami fading later compared the theoretical result with the simulated results. The paper is divided into various sections .In first part we have given brief introduction of orthogonal frequency division multiplexing and various common fading channels, in second section we have done mathematical analysis of MRC in nakagami fading in OFDM systems. Later in the simulation results section we have compared our simulated results with the theoretical results derived in earlier section Figure 1 shows a typical OFDM transmitter and receivers described in [8] . In this paper we have modulated the incoming data by using BPSK (binary phase shift keying scheme).The incoming serial bits are converted into parallel streams by using serial to parallel convertor block. There after these parallel streams are subjected to IDFT block. Then due to overlapping of the data at the receiver cyclic prefix is inserted whose duration should be greater then the maximum delay spread. Then before transmitting the data in the channel we have converted the digital data to analog one by passing it through digital to analog convertor. Then the data is transmitted to the channel at the receiver side firstly the data is converted again to digital domain by passing it to the analog to digital convertor then cyclic prefix are removed then we do DFT and then parallel to serial block . 
SYSTEM MODEL

MATHEMATICAL ANALYSIS
The IFFT output at the transmitter from [8] , can be written as:
Where n=0,1,2……,N-1,and N ≥ 2K+1,where K is the number of subcarriers and N is the period of IFFT. After passing through the channel (Nakagami in this case) the output can be expressed as in [8] , Output of the DFT modulator can be written as
Using the moment generating technique to find the average probability of error for BPSK modulation in nakagami fading channel is given by [9]  
Where SINR is average signal to interference plus noise ratio .then for z receiver for MRC uncorrelated channels we have
Where L is the number of receivers. Now we will calculate SINR, as described already SINR is average signal to interference plus noise ratio. 
is calculated in the next section (eq.5) which comes out to be Ω, in this paper we have taken Ω =1.so the above equation reduces to 
for both the cases we have
Here we are taking period of IFFT =N=64
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And substituting k=0 and ε=0.05 
Calculation of second moment of Nakagami fading
The PDF of nakagami distribution is generally defined as 
For second moment we have K=2, We get   ) ( 2 X E , where X is nakagami PDF, using symbol H in place of X we get
NAKAGAMI FADING GENERATION
For simulation purpose we have generated the nakagami fading by using sum of sinusoidal using Rayleigh and ricean fading as given in . By adopting sum of sinusoidal approach for received signal generation and expressing it in inphase and quadrature form for both Rayleigh and ricean fading.
Where I(t) and Q(t) are the inphase and quadrature components[2].
SIMULATION RESULTS
In this section, both computer simulations and a theoretical analysis are carried out to investigate the BER performance of an ofdm system in Nakagami-m fading channel for various receivers and frequency offsets values. Data bits were taken as 10000, SNR in dB is taken from 0 to 12,guard band interval is taken to 7. In figure 3 ,4 BER vs. frequency offset is shown for different SNR for 2 and 4 receivers respectively. We see that for a given frequency offset, BER decreases as SNR is increases. In figure 6 , signal to noise plus interference ratio vs. frequency offset is plotted for different SNR. We see that for a given SNR, SINR decreases with increasing frequency offset, where as for a given frequency offset value of SINR increases as the SNR increases. Signal to noise plus interference ratio vs. frequency offset
In figure 7 , BER vs. SNR for different values of nakagami fading parameter m is shown. 
VІІ. CONCLUSION
In this paper ,we have studied the performance of OFDM signals over nakagami-m channels. For simulation Nakagami fading has been generated by using Rayleigh and ricean fading by the method given in [2] .Expression for probability of error is derived. Bit error rate versus SNR, bit error rate versus frequency offset for different number of receivers, bit error rate versus frequency offset for different m, BER for various number of receivers, bit error rate versus frequency offset for different number SNR have been evaluated in this paper. Apart from this signal to interference plus noise ratio is also calculated with respect to different frequency offsets and for different SNR. We observe that the theoretical results match the Monte Carlo simulation results exactly.
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